Development, validation, and clinical pharmacokinetic application of ultra-performance liquid chromatography/tandem mass spectrometry method for simultaneously determining a novel recombinant hirudin derivative (Neorudin) and its active metabolite in human serum.
Recombinant Neorudin (EPR-hirudin, EH), a novel, low-bleeding anticoagulant fusion protein, has been developed as an inactive prodrug that is converted to an active metabolite, hirudin variant 2-Lys47 (HV2), at the thrombus site and is undergoing Phase I clinical trials in China. The goal of our present research was to establish a novel ultra-performance liquid chromatography/tandem mass spectrometry (UPLC-MS/MS) method for simultaneously quantifying EH and HV2 in human serum. Furthermore, the method was used in clinical pharmacokinetic study after validation. The stock and dilute working solutions were dissolved in methanol/water (1/1, v/v) to avoid their adsorption. The internal standard (IS) used, had a similar structure to that of EH. The serum sample pretreatment involved protein precipitation with methanol. The volume ratio of the precipitating solvent to the serum sample was 3:1 (300μL methanol: 100μL serum sample). The chromatographic separation was performed using a 300Å C18 column using a multi-step gradient with a mobile phase consisting of acetonitrile:water containing 0.1% formic acid. The detection was carried out using an ESI source in the positive multiple reaction monitoring (MRM) mode. The within and between run precision were in the range of 3.5%-10.3% for EH and 3.3%-8.8% for HV2, and the accuracy of both EH and HV2 was between -4.6% and 2.1%. The extraction recoveries and matrix effect at three quality control (QC) levels for EH and HV2 were satisfactory. The stabilities of EH and HV2 during the storage, preparation, and analysis were confirmed, and the carryover also proved to be acceptable. This technique was efficiently used in Phase I clinical pharmacokinetic trials of EH following intravenous administration of 0.2mg/kg to healthy volunteers.